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ALTON  STUDY  SITE 
SUMMARY  AND  RECOMMENDATIONS 


INTRODUCTION 

The  following  represents  a  brief  nontechnical  summary  of  conclusions 
and  recommendations  developed  from  the  detailed  studies  on  the  ALTON 
STUDY  SITE.   Backup  data  may  be  found  in  the  main  report.   The  study 
site  is  located  in  Kane  County  in  southern  Utah  about  20  miles 
north-northeast  of  the  town  of  Kanab.   It  includes  parts  or  all  of 
Sections  7,  8,  17,  and  18,  T.  40  S.,  R.  4*s  W.,  and  Section  13,  T.  40  S., 
R.  5  W.  (2,640  acres). 

CLIMATE 

Mean  annual  precipitation  is  approximately  16  inches.   May  and  June 
are  normally  the  driest  months;  28  percent  of  the  annual  precipitation 
occurs  during  July,  August,  and  September.   Precipitation  during  this 
period  often  occurs  as  localized  intense  storms  of  short  duration 
resulting  in  high  rates  of  runoff  with  the  attendant  erosion  hazard. 
Precipitation  during  the  frost-free  period  is  normal  for  about  49  percent 
of  the  time,  while  26  percent  of  the  time  precipitation  is  less  than 
40  percent  of  normal.   Total  precipitation  at  the  study  site  is  probably 
similar  to  the  Alton  Station,  which  was  used  to  make  these  estimates. 
There  are,  however,  extreme  variations  in  frequency  and  intensity  of 
storms  between  sites. 

The  mean  annual  temperature  is  45.8  degrees.  The  maximum  on  record  is 
95  degrees  and  the  minimum  -20  degrees.  The  average  frost-free  period 
is  120  days  with  the  maximum  being  151  days  and  the  minimum  73  days. 

Based  on  climatic  conditions,  it  is  probable  that  without  irrigation 
vegetation  would  be  successfully  established  in  about  one-third  of  the 
seeding  efforts.  There  would  be  about  an  even  chance  of  establishing 
some  vegetation  in  another  one-third  of  the  seeding  efforts  depending 
on  the  timeliness  and  distribution  of  the  precipitation.   The  remaining 
one-third  of  the  time,  seeding  would  most  likely  result  in  failures. 
Failures  would  result  in  increased  erosion  requiring  some  reshaping  of 
the  area,  the  reestablishment  of  a  seed  bed,  and  reseeding.   Supplemental 
irrigation  should  be  considered  for  germination  and  seedling  establishment 
where  available  waters  are  compatible  with  soil  chemistry  and  plant 
growth  period. 


GEOLOGY 

Approximately  a  300-foot  depth  of  the  transitional  zone  between  the 
Tropic  Formation  and  the  Dakota  Formation  were  evaluated.   Five 
faults  were  encountered.   Four  holes  were  drilled  for  a  total  depth 
of  approximately  950  feet.   Core  recovery  in  formation  rock  and  the 
upper  coal  bed  averaged  88  percent.   Geological,  natural  gamma  ray 
and  single  point  resistance  logs  were  made  in  each  drill  hole. 

COAL 

The  estimated  original  identified  coal  resources  of  the  site,  an  area 
of  about  3.6  square  miles,  total  almost  49  million  tons.   Of  these 
estimated  resources,  almost  27  million  tons  are  in  beds  more  than 
10  feet  thick  which  are  overlain  by  less  than  200  feet  of  overburden 
in  the  study  site  proper.  A  larger  area  that  surrounds  and  includes 
the  study  site  proper  contains  estimated  original  identified  coal 
resources  of  almost  309  million  tons.   In  the  larger  area,  about 
88.5  million  tons  are  in  beds  more  than  10  feet  thick  with  less  than 
200  feet  of  overburden.   All  the  estimated  resources  are  in  the 
Smirl  Zone  in  the  upper  part  of  the  Dakota  Formation  of  Cretaceous  Age. 

The  coal  has  an  apparent  rank  of  subbituminous  B,  has  an  average 
heating  value  of  about  9,560  BTU,  sulphur  content  of  about  1.0  percent, 
and  ash  content  of  7.2  percent.   When  compared  with  the  average 
abundance  of  elements  in  the  crust  of  the  earth  as  a  whole,  only 
selenium  and  boron  were  present  in  the  Alton  area  coal  samples  in 
amounts  greater  than  the  average  crustal  abundance.   Beryllium, 
flourine,  nickel,  zinc  and  zirconium  are  all  present  in  the  Alton  area 
samples  in  amounts  that  are  less  than  the  average  crustal  abundance. 

SUITABILITY  OF  SOIL  AND  OVERBURDEN  FOR  REVEGETATION 

Soils 

The  surface  soil,  suitable  for  revegetation,  should  be  skillfully  pre- 
served for  use  as  plant  growth  media.   The  suitability  of  the  study  site 
soils,  as  a  plant  growth  media,  varies  considerably.   Following  is  a 
list  of  the  soil  associations,  their  representative  percentage  of  the 
study  area,  and  a  brief  narrative  for  each. 

Soil  Associations  4001  (10%),  4002  (5%),  4005  (3%),  4006  (4%),  4008  (8%), 
and  4013  (1%) .   These  soil  profiles  are  well  suited  as  plant  growth 
media  and  free  of  chemical  toxicity.   Some  conclusions,  particularly 
areas  of  heavy  gravel,  cobble,  and  stone  concentrations  may  be  excluded 
from  stockpiling  operation. 


Soil  Association  AQQ3  (9%) .  This  soil  association  can  be  utilized  for 
revegetation.  At  present,  soils  support  a  thick  sagebrush  stand. 
Laboratory  studies  show  these  to  be  very  fine  textured.  Water  movement 
through  disturbed  samples  is  very  slow.   Salt  concentrations  are  very 
low  to  depths  of  about  5  feet.   Below  5  feet,  moderate  salt  concentra- 
tions are  found. 

Soil  Association  4017  (17%).  This  soil  will  provide  little  or  no  plant 
growth  media.   It  is  very  shallow  overlying  a  slightly  weathered  shale 
to  about  36  inches.  Underlying  this  is  shale.   If  the  thin  surface 
soil  could  be  stockpiled,  it  could  be  used  as  marginal  source  of  plant 
growth  media.   It  is  very  fine  textured  and  water  movement  would  be  very 
slow.  The  shale  material  below  this  thin  mantle  is  not  a  satisfactory 
growth  media. 

Soil  Association  4015  (9%) .  This  soil  profile  is  a  marginal  source  of 
plant  growth  media  because  of  the  heavy  surface  concentration  of  gravel, 
cobble,  and  stone.  Much  of  the  area  is  underlain  at  shallow  depths 
(10  to  20  inches),  by  a  thick  stratum  of  pediment  gravels,  cobble,  and 
stone.   Coarseness  is  the  association's  deficiency.   It  is  free  of 
toxic  concentrations  of  soluble  salts. 

Soil  Association  4007  (11%)  .  This  soil  association  has  a  surface  8  to 
12  inches,  suitable  as  a  growth  media.  Below  this  depth,  these  materials 
are  of  marginal  values  as  plant  growth  media. 

Soil  Associations  4009  (6%)  and  4014  (7%).  These  soil  profiles  can  be  used 
selectively  as  plant  growth  media.  They  are  characterized  coarse  because 
of  the  heavy  concentrations  of  gravel,  cobble,  and  stone  on  the  surface 
and  in  the  profile.  Profile  thickness  is  generally  less  than  30  inches 
overlying  shale  in  much  of  the  area.   The  shale  material  is  marginal 
as  a  plant  growth  medium.   Low  unsuitable  waterholding  capacity  well 
characterizes  this  media. 

Soil  Associations  4004  (1%)  and  4010  (9%).  This  soil  association  can  be 
selectively  used  as  plant  growth  media.   Soil  textures  range  from  fine 
to  coarse.   Gravel,  cobble,  and  stone  are  found  on  the  surface  and 
distributed  throughout  the  media.   Toxic  concentrations  of  soluble  salts 
are  not  associated  with  these  materials  to  depths  of  5  feet.   Seedbed 
preparation  and  limited  waterholding  capacity  limit  the  usefulness  of 
these  soils. 

Overburden  Materials.   Soil  profile  depths  within  the  study  site  are 
generally  shallow,  and  it  is  doubtful  that  the  developed  soils  of  the 
area  would  provide  a  sufficient  quantity  of  material  to  act  as  an 


adequate  resurfacing  material  when  placed  over  the  reformed  and  shaped 
spoil  piles .   For  this  reason,  it  is  necessary  to  consider  the  physical 
and  chemical  properties  of  the  overburden  materials  underlying  the 
developed  soils,  since  it  is  relatively  certain  that  the  more  suitable 
of  these  will  have  to  be  utilized  as  plant  growth  media  during  reclamation 
operations. 

VEGETATION 

A  diminutive  forest  of  pinyon  and  Utah  juniper  covers  most  of  the  area. 
Second  in  importance  is  nearly  pure  stands  of  big  sagebrush  which  is 
present  on  alluvial  soils  or  moderate  relief  and  usually  on  soils 
of  slightly  finer  texture  than  those  occupied  by  pinyon  and  juniper. 
Additional  species  present  include  scattered  ponderosa  pine,  Gambel's 
oak,  and  mountain  mahogany.   Unusual  features  of  the  area  include  an  almost 
complete  absence  of  understory  vegetation  and  more  bare  soil  than  usually 
found  in  areas  receiving  about  16  inches  annual  precipitation.   Possible 
explanations  for  these  features  are:   (1)  past  heavy  use  by  livestock;  and 
(2)  competition  by  juniper  and  big  sagebrush. 

HYDROLOGY 

Hydrologic  investigations  of  precipitation,  surface  water,  and  ground  water 
were  conducted  from  July  15  to  November  18,  1974.   Average  streamflow  in 
Thompson  and  Skutumpah  Creeks,  the  two  major  and  only  perennial  streams  of 
the  study  area,  is  about  1/4  cubic  foot  per  second  except  when  localized 
storms  cause  flash  floods.   Peak  discharges  usually  occur  in  response  to 
intense  thunderstorms  in  July,  August,  and  September.   These  discharges 
usually  occur  in  a  period  of  less  than  one  hour. 

The  frequent  intense  late  summer  storms  and  spring  snow  runoff  would 
present  an  erosion  hazard  on  the  soils  disturbed  by  mining.  This  would 
affect  downstream  water  quality  and,  during  the  larger  floods,  result 
in  increased  sediment  reaching  the  Colorado  River.   Mining  operations  should 
be  designed  to  prevent  degradation  of  water  quality.   Estimated  annual  flow 
in  the  two  principal  streams  in  the  study  site  are  850  acre-feet  in 
Thompson  Creek  and  350  acre-feet  in  Skutumpah  Creek. 

Climate,  topography,  soil  and  ground  cover  all  contribute  to  high  sediment 
yields  in  the  following  manner:   (1)  a  relatively  high  frequency  of  intense 
thunderstorms;  (2)  steep  hill  slopes  and  narrow  valleys;  (3)  relatively 
steep  channel  gradients;  (4)  unstable  soils;  and  (5)  low  density  understory 
vegetation  in  the  pinyon-juniper  and  sagebrush  types. 


About  one-half  of  the  study  site  has  high  source-area  sediment  yields 
estimated  to  range  from  0.6  to  1.5  acre-feet  per  square  mile.   About 
one-fourth  of  the  study  site  has  moderate  sediment  yields  which  range 
from  0.3  to  0.6  acre-feet  per  square  mile.  The  remaining  one- fourth 
of  the  study  area,  that  part  in  bottomlands,  in  gravel-covered  pediments, 
or  poorly  dissected  mesas,  has  low  sediment  yields  which  range  from 
0.1  to  0.3  acre-feet  per  square  mile. 

It  is  estimated  that  70  to  80  percent  of  the  sediment  from  the  source-areas 
on  the  site  is  delivered  to  Skutumpah  and  Thompson  Creeks  owing  to  the 
steep  gradients  and  the  general  lack  of  vegetation  in  the  channels. 

Where  the  overburden  will  be  topped  with  fine-textured  soil  or  shale- 
derived  material,  mixing  of  available  stony  soils  (gravelly  pediment 
deposits  or  clinker)  with  the  fine-textured  materials  to  use  as 
topping  for  the  overburden  would  reduce  erosion. 

Combinations  of  small  temporary  retention  reservoirs  and  sediment  barriers 
would  be  effective  in  preventing  additional  sediment  caused  by  the 
mining  from  reaching  Skutumpah  and  Thompson  Creeks.  The  small  reservoirs 
could  be  used  near  the  mining  areas  where  there  are  not  suitable  sites 
for  sediment  barriers.   The  reservoirs  may  need  periodic  cleaning  to 
maintain  storage  capacity,  and  it  may  be  desirable  to  destroy  the 
reservoirs  at  the  end  of  the  reclamation  period.   Sediment  barriers  would 
be  most  effective  where  there  are  low  bottomland  terraces  on  which 
sediment  would  be  deposited  from  the  flows  that  are  forced  onto  the 
terraces  by  the  barrier  dam.   A  concrete  or  resistant  bedrock  spillway, 
or  a  drop  pipe  in  the  case  of  small  barriers,  is  another  essential  feature 
of  sediment  barriers.   This  allows  release  of  most  of  the  water,  but 
because  the  water  would  still  be  carrying  fine  sediment,  it  would  not 
be  as  erosive  as  relatively  clear  water  released  from  a  reservoir. 

Three  observation  wells  drilled  through  the  coal  show  that  ground 
water  exists  at  depths  above  the  coal  surface.   These  wells  and  several 
test  holes  drilled  by  Utah  International,  Inc.,  show  that  the  water  table 
gradient  slopes  toward  the  south.   Data  for  the  entire  area  were 
insufficient  to  define  the  water  table  because  of  extreme  faulting, 
generally  in  a  north-south  direction.   Aquifer  tests  were  inconclusive 
but  suggest  that  transmissivity  is  low.   Insufficient  data  are  available 
to  determine  the  relation  of  surface  and  ground  water  in  the  two  drainages , 
but  they  may  be  more  interrelated  in  the  Skutumpah  Creek  drainage  because 
of  the  type  of  surface  material.   Analysis  of  water  from  Skutumpah  Creek 
drainage  had  a  larger  concentration  of  total  dissolved  solids  than  water 
from  Thompson  Creek  drainage. 


RECOMMENDATIONS  FOR  RECLAMATION 

Soil  Profile  Reconstruction  and  Land  Shaping 

Topsoil  material  which  is  best  suited  for  a  seedbed  occurs  as  a  relatively 
thin  mantle.   Special  care  must  be  exercised  in  preserving  it  for  use 
in  reconstructing  a  suitable  soil  profile.   Special  equipment  will  be 
required.  Material  identified  as  suitable  but  which  may  be  less 
desirable  should  also  be  carefully  segregated  and  placed  to  provide  the 
necessary  subsoil. 

After  the  backfilled  material,  which  has  a  very  limited  suitability  as  a 
plant  growth  media  or  is  unsuitable,  is  in  place  and  properly  shaped  and 
smoothed,  subsoil,  or  material  suitable  as  subsoil  material  should  be 
distributed  evenly  to  a  minimum  depth  of  12  inches.  A  minimum  of  6  inches 
of  topsoil  material  should  then  be  moved  into  place  for  seeding.   All 
toxic  material  should  be  buried  to  a  minimum  depth  of  4  feet  below 
the  depth  of  the  surficial  material.   Selected  shale  materials  may  be 
useful  as  a  seal  to  keep  them  in  place. 

The  reconstructed  soil  profile  (material  suitable  as  plant  growth  media) 
would  have  a  minimum  thickness  of  18  inches.   Preferably,  the  surface 
6  inches  should  be  medium  textured,  have  good  waterholding  and  transmitting 
characteristics  after  being  disturbed  and  be  free  of  toxic  concentrations 
of  soluble  salts.   A  minimum  moisture-holding  capacity  of  3  inches  should 
be  attainable  and  the  internal  drainability  of  the  reconstructed  profile 
would  be  satisfactory  for  range  plant  growth. 

Reshaping  to  conform  to  the  original  topography  is  not  always  the  most 
desirable.   It  is  often  possible  to  reduce  the  steeper  slopes.   These  slopes 
are  usually  of  relatively  short  reach.   Reduction  in  the  steepness  of  these 
slopes  where  possible  would  lessen  the  erosion  hazard,  increase  the  success 
potential  of  revegetation,  and  reduce  the  operational  problems.   Surface 
mining  should  not  be  permitted  on  slopes  exceeding  2:1  unless  the  area  is 
small  and  can  be  reshaped  to  slopes  3:1  or  less.  A  reshaped  3:1  maximum 
slope  would  be  desirable  criteria  in  all  cases.   Present  eroded  gullies  should 
be  reshaped  with  side  slopes  not  to  exceed  5:1.   Flow  retarding  structures 
would  be  desirable  to  reduce  erosion  and  could  be  used  to  collect  water  for 
livestock  and  wildlife  use.   Alluvial  valley  floors  and  stream  channels, 
such  as  Thompson  and  Skutumpah  Creeks,  should  remain  undisturbed.   After 
reshaping,  the  remaining  high  wall  should  be  sloped  to  a  maximum  of  3:1. 
Except  where  corrective  action  is  being  taken,  slopes  should  generally  conform 
to  the  original  contour. 

Where  highly  pulverized  overburden  materials  are  to  be  placed  on  the 
surface,  it  is  important  to  avoid  undue  compaction  caused  by  machinery 
operation.   If  compaction  does  occur,  it  will  be  necessary  to  scarify  the 
surface  by  ripping  or  chiseling  in  order  to  reestablish  proper  physical 
conditions  for  plant  growth. 


Erosion  will  be  an  obvious  problem  on  these  soils  and  it  should  be 
considered  in  plans  for  reclamation  of  mined  areas .   If  there  is  runoff , 
there  will  be  erosion.   Compactions  would  decrease  infiltration  and 
increase  runoff  which  would  cause  increased  erosion. 

Effective  shaping  of  spoils  to  a  preconceived  design  is  essential  so  that 
they  blend  in  with  the  adjacent  topography  of  undisturbed  lands  and  minimize 
drainage  problems.  To  further  aid  in  the  reestablishment  of  vegetation 
in  the  area,  topographic  plans  for  the  finished  area  should  maximize 
north  and  east  facing  slopes.   South  and  west  facing  slopes  are 
traditionally  drouthier  and  hotter  slopes,  thus  making  them  much  more 
difficult  to  revegetate.   Drainageways  should  be  provided  in  the 
topographic  design  of  the  areas  and  grades  should  be  flat  enough  to  prevent 
gullying  and  excessive  channel  erosion.   Final  grading  should  insure  that 
no  areas  are  created  which  will  pond  water  unless  temporary  ponding 
is  a  part  of  the  entire  erosion  control  program  for  the  area. 

While  most  of  the  reclamation  practices  are  applicable  to  the  study  area 
in  general,  it  was  found  that  there  are  particular  needs  related  to  soil 
texture,  soil  depth,  slope,  drainage,  erosion  hazard,  and  permeability 
that  are  very  site  specific.  To  examine  these  problems,  the  study  area 
was  broken  down  into  18  units  based  on  the  occurrence  of  similar  problems. 
These  units  are  described  in  detail  in  the  main  report. 

Surface  Manipulation 

To  maximize  the  availability  of  precipitation  for  plant  use  and  also 
retard  surface  erosion,  it  is  recommended  that  surface  manipulation  such 
as  gouging,  ripping,  contour  furrowing,  pitting,  chiseling,  etc.,  be 
employed. 

Mulches 

Because  of  its  availability,  first  consideration  should  be  given  to  the  use 
of  shredded  material  from  the  trees  comprising  the  pinyon- juniper  forest 
covering  the  area;  second  choice  would  be  grass  hay  applied  at  the  rate 
of  5,000  pounds  per  acre;  and  third  choice  would  be  grain  straw  applied 
at  the  rate  of  6,000  pounds  per  acre.   To  maximize  the  value  of  mulching, 
the  vegetative  material  should  be  blended  into  the  soil  by  rotovation, 
discing,  etc.,  rather  than  left  entirely  on  the  surface.   Gravel  or 
crushed  rock  can  be  used  as  a  surface  mulching  material.  This  has 
advantages  in  stabilizing  the  surface  to  withstand  wind  erosion. 


Fertilization 

It  is  recommended  that  field  trials  be  conducted  to  determine  desirable 
fertilization  rates  for  the  applications  of  phosphate  and  nitrogen.   In 
lieu  of  field  data,  it  is  recommended  that  triple  super  phosphate 
fertilizer  be  applied  at  the  minimum  plant  available  rate  of  50  pounds 
per  acre.   Nitrogen  should  be  applied  at  the  minimum  plant  available 
rate  of  40  pounds  per  acre.   Use  urea  nitrogen  when  possible  to  get  a 
slow  release  during  the  growing  season.   Fertilizers  should  be  applied 
at  the  same  time  or  in  conjunction  with  the  mulching  so  that  they  can  be 
blended  into  the  surficial  materials  by  rotovation,  discing,  etc. 

Recommendations  for  Revegetation 

1.  Spring  seeding,  preferably  before  April  15,  appears  to  produce 
the  best  results  in  this  area.   Grasses  should  be  planted  as  soon 
as  possible  following  the  seedbed  preparation. 

2.  Sprinkler  irrigation  would  greatly  increase  the  early  success  of 
revegetation.   It  should  be  terminated  15  to  18  months  after  seeding 

3.  Monocultures  in  grass  stand  selection  should  be  avoided.  Choose 
a  good  mix  of  adapted  species  which  are  drought  resistant,  have 
some  salt  tolerance,  and  have  good  sod-forming  characteristics. 
Reseeding  with  arid  land  grasses  should  be  successful  but  species 
with  high  moisture  requirements  may  require  more  frequent  recharge 
of  soil  moisture  than  is  available  under  existing  climatic 
conditions. 

4.  Grasses  suggested  for  use  in  revegetating  the  Alton  Study  Site 
are:   Indian  rice  grass;  Russian  wild  rye;  native  blue  grass  (Poa 
secunda) ;  needle- and- thread  grass;  intermediate  wheat  grass; 
pubescent  wheat  grass. 

5.  When  a  range  mixture  is  used,  increase  the  recommended  rates  by  at 
least  50  percent. 

6.  Drilling  should  be  given  first  consideration  for  seed  application. 

7.  If  trees  or  shrubs  are  included  in  the  revegetation  process, 
give  first  consideration  to  transplanting  of  mature  stock  rather 
than  planting  seedlings  or  seed. 

8.  All  reclaimed  areas  should  be  protected  from  grazing  animals 
for  a  period  of  no  less  than  three  (3)  years  or  until  the 
District  Manager  determines  that  the  planted  vegetation  is 
sufficiently  establish  to  withstand  grazing  use  without 
degrading  its  soil  stabilizing  values. 


9.   In  the  event  noxious  weeds  invade  the  reclaimed  site,  the 

District  Manager  should  use  acceptable  methods  of  control  to 
remove  them  from  the  plantings  before  desirable  plants  are 
"crowded  out." 

GENERAL 

Data  collection  and  analysis  on  this  study  were  perhaps  more  intensive 
than  any  prior  study  of  this  type  conducted  by  BLM.   It  was  sufficient 
to  point  out  problems  and  methods  to  minimize  adverse  effects  on 
reclamation  in  quantitative  terms.   It  was  not,  however,  sufficient 
to  develop  detailed  specifications  or  stipulations  for  mining  and 
reclamation  plans.   The  study  sets  the  stage  for  potential  mining 
companies  to  expand  on  these  data  in  particular  areas  of  concern.   It 
also  points  out  the  need  for  the  Bureau  to  document  as  accurately  as 
possible  all  baseline  data  involving  the  resource  values  and  uses 
which  will  be  affected  by  surface  mining  such  as: 

Vegetative  Inventory.   i.e.,  composition  by  species,  density, 

estimated  AUM's  for  livestock,  estimated  AUM's  for  wildlife. 

Description  of  Uses.    i.e.,  class  of  livestock,  AUM's  licensed 
or  permitted,  wildlife  which  occupy  or  range  in  the  area, 
recreational,  instructional  or  educational,  other. 

Written  and  photographic  documentation  of  significant  geologic, 
archeologic,  historic,  or  cultural  features. 

Description  of  Watershed  Values,   i.e.,  soil  surface  factor, 
erosion  classification. 

The  inventory  should  include  land  classification;  geological  classifica- 
tion of  overburden  material;  surface  and  ground-water  quantity  and 
quality;  topography;  surface  drainage,  existing  ecology;  archeo logical, 
historical,  and  cultural  values;  and  weather  information  and  ecology 
changes  should  continue  for  several  years  after  rehabilitation  is 
completed. 

Mining  should  be  recognized  as  an  interim  land  use  and  that  with  the 
conclusion  of  this  use  the  land  is  to  be  restored  to  other  productive 
uses.   A  comprehensive  baseline  inventory  should  be  prepared  as  part 
of  the  reclamation  plan  and  provisions  made  to  monitor  the  onsite  and 
offsite  effects  of  mining  and  rehabilitation. 


The  objectives  of  the  reclamation  plan  including  the  ultimate  land 
use  should  be  defined  clearly.   Desires  of  the  public  should  be 
determined  through  a  public  participation  process  sponsored  by  the 
responsible  Federal  agency. 

Minimum  protection  and  reclamation  standards  and  requirements  should 
be  clearly  defined  by  the  responsible  Federal  agency.   This  should 
include  protection  of  major  drainage  courses  from  damage,  protection 
of  downstream  surface  or  ground-water  quality  for  deteriorating 
requirements  for  the  burying  of  toxic  materials,  the  reestablishment 
of  positive  drainage  patterns,  standards  on  final  surface  configuration, 
air  pollution  restrictions,  minimum  top  and  subsoil  requirements,  a 
timetable  for  reclamation  activities  concurrent  with  the  mining  opera- 
tions, and  monitoring  and  management  provisions. 

The  reclamation  plan  should  be  established  prior  to  any  mining  operations 
to  maximize  the  effectiveness  of  proposed  reclamation  practices.  Test 
plots  established  in  key  areas  will  assist  in  this  evaluation. 

With  protection  and  reclamation  requirements  firmly  established, 
flexibility  should  be  provided  between  the  mining  and  reclamation  plan 
to  allow  the  mining  company  to  meet  the  requirements  in  the  most 
effective  manner  as  more  information  and  experience  are  gained  during 
the  course  of  the  mining  and  reclamation  operations. 

Offsite  social  and  economic  impacts  should  be  evaluated  by  the  responsible 
Federal  agency. 
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